Previous investigators, using phage typing with international human and bovine phage sets as a parameter, have shown that a certain relationship is found between coagulase-positive staphylococci (Staphylococcus aureus) of human and bovine origin (7, 10) . Holmberg (8) used a bovine phage set prepared in Sweden (8) and a human phage set from The Netherlands (J. Verhoef, Ph.D. thesis, University of Utrecht, Utrecht, The Netherlands, 1970) to type coagulase-negative staphylococci of bovine and human origin. He was unable to demonstrate the same similarity between the coagulase-negative strains of human and bovine origin. Holmberg suggested that the apparent differences between these two groups of microorganisms could in part be explained by the use of phage sets from different geographical areas. The two phage sets used by Holmberg for typing coagulase-negative strains emanated from geographically limited areas (Sweden and The Netherlands), whereas phages of global origin were used for S. aureus.
The present study was undertaken to investigate further the heterogeneity of coagulase-negative staphylococci of bovine origin. Isolates were selected from bovine milk samples collected in southeastern Minnesota. Phage sets from Sweden and The Netherlands, as well as induced phages from Minnesota, were used for typing. 
MATERIALS AND METHODS
A total of 133 American and 218 Swedish coagulasenegative staphylococcus isolates from quarter samples of 141 and 160 cows, respectively, in 10 Minnesota and 5 Swedish herds were tested. Total somatic cell counts per milliliter of milk sample ranged between 41,000 and 5,000,000, as determined by the direct microscopic cell count method (11) .
Phage typing. Phage typing was carried out by using the method described by Blair and Williams (4). The human phage set of Verhoef of The Netherlands (thesis, 1970) (Dutch phage set) and the bovine phage set of Holmberg (8) Media used in this study are described by Holmberg (6) .
RESULTS AND DISCUSSION Other investigators have shown that coagulase-negative staphylococci, based on their biochemical properties, form a very heterogeneous group (1-3, 5, 6, 13, 14) . Biochemical heterogeneity is not as marked among coagulase-positive strains. Coagulase-negative strains with differing biochemical properties may be isolated from the same quarter of a staphylococcus-infected bovine udder (Holmberg, unpublished data) . This is seldom seen in S. aureus-infected udders. Differences in phage patterns of coagulase-negative and coagulase-positive strains have been observed. Thus, it was shown by Holmberg, using phage typing as a parameter, that the relationship between human and bovine coagulase-negative staphylococci was less than between human and bovine coagulase-positive staphylococci (8) .
In this study we chose to compare coagulasenegative staphylococci isolated from dairy cattle in Minnesota and those isolated in Sweden with respect to their phage types and DNase activities. The Swedish and Dutch sets were used for typing. This investigation showed that differences do indeed exist among coagulase-negative strains isolated from bovine milk in widely separated geographical areas. For example, only one bovine strain of 133 Minnesota isolates could be phage typed with the Swedish (bovine) set and one by the Dutch (human) set. On the other hand, of 218 Swedish bovine coagulase-negative strains, 49 (23%) could be typed with the Swedish set and 7 (3%) with the Dutch set. The phage induction procedure ofRose and McDonald (12) , in which Minnesota strains were employed, revealed lysis of 8 of the 133 Minnesota coagulasenegative isolates (6%).
A difference was also noted in the coagulase and DNase activities of the isolates from Sweden and Minnesota. Sixteen (12%) of the Minnesota coagulase-negative isolates produced DNase, and 16 (12%) were DNase intermediate. In contrast, 75 (35%) of the 218 coagulase-negative bovine isolates from Sweden produced DNase. More DNase-positive Swedish strains than Minnesota strains could be phage typed, 41 versus 13%, respectively.
Phage typing is recognized as a valid procedure for the characterization of coagulase-positive staphylococci of human origin (4). The same procedure, when properly standardized, should serve a similar purpose for coagulase-negative staphylococci of bovine origin. However, phage from certain geographic areas will not lyse coagulase-negative staphylococci from other areas, indicating heterogeneity. The phage types and DNase activity of coagulase-negative staphylococci of bovine origin isolated in Sweden are markedly different from those of the Minnesota isolates. This does not rule out the validity of phage typing as a means of characterizing coagulase-negative staphylococci. Rather, it lends support to the thesis of the heterogeneity of this particular group of microorganisms. Results of this investigation argue for the establishment of regional sets for epidemiological investigations of coagulase-negative staphylococci in cattle. It is anticipated that at a later stage the regional phage sets will be coordinated internationally.
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